The significant influence of environment was found on the segregation ratio in a dyhibrid inheritance in maize. Two possible causes are proposed for this segregation distortion: 1) environmental influence (selection) prior forming the gametes or/and 2) different preferential pairing in different environments. Further studies, however, on other self or cross-pollinated plant species, and with different traits are needed to better understand this phenomena.
INTRODUCTION
Since re-discover of MENDELIAN (1865) work in 1900, made independently by VON TCHERMAK, CORRENS and DE VRIES, genetic theory and practice was mostly based on two basic Mendelian laws: 1) Random segregation of alleles in parents during formation of gametes, and 2) Free recombination of gametes during fertilization leading to formation of the zygotes of next generation. segregation ratio (dihybrid mode of inheritance) of two traits in maize, and studied it in the F 2 population of a cross, produced in different environments.
MATERIAL AND METHOD
For this investigation, two homozygous genotypes were chosen. Their genetic constitution was a 2 a 2 Su 1 Su 1 (yellow kernel with normal endosperm) and su 1 su 1 AACCRR. Both genotypes had, in homozygous state, in factor, causing the blue color of the aleurone layer of the former genotype, that was also with sugary endosperm. Endosperm is the triploid tissue that has nutrients for the germ, while aleurone is a thin layer under the pericarp, which is diploid in nature. In the season of 2001 we crossed the two, and obtained the heterozygous F1 genotype of genetic constitution Aa 2 Su 1 su 1 , phenotipicaly with blue kernel and normal endosperm. Expected ratio of phenotype segregation in F2 generation of this cross, by Mendelian law, as for the classical dyhibrid inheritance is: 9 (A_Su 1 _, blue, normal endosperm kernel) : 3 (A_su 1 su 1 , blue, sugary kernel) : 3 (a 2 a 2 Su 1 _, yellow, normal endosperm kernel) : 1 (a 2 a 2 su 1 su 1 , yellow, sugary kernel).
In the winter nursery in Zambia in the season of 2001/2002 we did the selfing of the F 1 , as well as in 2002 in Moldavia, Kazahstan, Ukraine and in Zemun Polje, Serbia in four planting dates, two weeks each after another. We counted the produced seed of F 2 s for each phenotypic class, and each selfed plant separately (exept for Zambia`s seed, were counting was done for seven selfed plants all-together). The observed ratios of segregation were tested for deviation from their expected values with a χ 2 goodnes-of-fit test, for each selfed plant separately (exept for Zambia), and for the whole population (sum over selfed plants). Also, test of the consistency among the segregation ratios between separate selfed plants in the population was done (according to COCHRAN, 1954; FISHER, 1958; YULE and KENDALL, 1958) .
RESULTS AND DISCUSSION
In Tables 1-8 are shown the results for different environments. Since chosen traits are qualitative in nature, no environmental influence on the expression of the genes is expected, as well as segregation distortion in any of the environments. However, only in one of the eight investigated environments clear expected segregation ratio was observed (in Moldavia). In all other environments segregation distortion was observed, most obvious in Kazakhstan and Zambia. Even in the same location of Zemun Polje, within different planting dates, different results were obtained. A -significance of χ2 in comparison with the expected ratio of 9:3:3:1 *,** -statistically significant at 0.05 and 0.01 probability level, respectively ns -statistically non-significant
This segregation distortion was, however, not observed in all of the individual plant progenies in the particular environments, but in the sum of the progenies it was clarified. In Zemun Polje, in all planting dates, in some of the plant progenies an absence of the a 2 a 2 genotype was observed, indicating probably absence of the allele in the progeny, so the summary results were given for all the progenies and separately for progenies with exclusion of those without of a 2 a 2 genotypes. No matter of that, even with exclusion of these progenies, expected ratio of segregation was observed only for the second planting date in Zemun Polje. Very low consistency of different plant progenies within F2 generations was observed in almost all environments (it was insignificant only in the fourth planting date in Zemun Polje). Also, different % of plant progenies showed expected ratio of segregation in different environments (from 10% in Kazakhstan to 80% for the first planting date in Zemun Polje). A -significance of χ2 in comparison with the expected ratio of 9:3:3:1 ns -statistically non-significant A -significance of χ2 in comparison with the expected ratio of 9:3:3:1 ** -statistically significant at 0.01 probability level ns -statistically non-significant A -significance of χ2 in comparison with the expected ratio of 9:3:3:1 *,** -statistically significant at 0.05 and 0.01 probability level, respectively ns -statistically non-significant A -significance of χ2 in comparison with the expected ratio of 9:3:3:1 *,** -statistically significant at 0.05 and 0.01 probability level, respectively ns -statistically non-significant
DISCUSSION
We consider that segregation distortion in this investigation could emerge from two reasons: 1) environmental influence (selection) before formation of gametes, so their ratio would not be, as theoretically expected, 1(ASu 1 ):1(Asu 1 ):1(a 2 Su 1 ):1(a 2 su 1 ), or/and 2) different preferential pairing in different environments (i.e. in some environments some types of gametes would pair more often than it would it be expected by chance). An absence of the a 2 a 2 genotype in some of the plant progenies in Zemun Polje could be explained by somatic mutation of the allele prior meiosis, or even, but very improbably, by the preferential pollination during selfing of some plants. For testing the first hypothesis mentioned, we are planning to do the testcrosses (with the double recessive), in different environments, of newly produced the same F 1 . This will show the exact proportion of gametes in the silks of the F 1 (definite number of silks is on the cob), but not in the pollen grains, since potential preferential pairing could occur (much more pollen grains are produced than silks for pollination).
The question arises, if the environment can have such an impact on a relatively simply inherited, qualitative traits, what is in the case of more complex, i.e. quantitative traits, inherited by a larger number of minor genes. Our results also raise some questions considering applied breeding programs. Namely, often F1s between two inbred lines for further selfing (producing of new lines) are made on test locations (breeding nurseries) in target regions for plant production, in Europe and USA for instance, and are sent for selfing for production of F 2 s to winter nurseries, with completely different climatic conditions (some of them are in tropical or sub-tropical regions). How much of the genetic variability is skewed by this procedure, and maybe lost for further selection in target regions? In our experiment, one of the largest segregation distortions was observed in the former winter nursery in Zambia.
Further similar investigations on other, self or cross-pollinated plant species, or with different traits in maize could give more information on the environmental influence on inheritance of various traits in plants. One of the possibilities is selfing F 1 s in different environments for producing F 2 mapping populations, and comparing data so obtained. This could be done for mapping F 2 s of dihaploid lines, since they are, at least theoretically, completely homozygous, so no potential heterozygosity in an inbred line could interfere with obtained results.
